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@ Gear shifting mechanism of the desmodromic type. 

(57) The invention relates to a central shaft (7) 
with desmodromic channels, coaxial and inter- 
nal to a driven shaft (1), slidable in the two 
directions and exhibiting a plurality of longitu- 
dinal grooves (8) inside which, for every second 
cogged wheel (2) a corresponding plurality of 
heads (9a) of pivots (9) are housed and blocked, 
which pivot heads (9a) are destined to exit, with 
their free end and on a longitudinal sliding 
action of the said central shaft (7), firom conre- 
sponding radial seats (10) realised on the said 
driven shaft (1) ; to key each single cogged 
wheel (2) to the said driven shaft (1), locking 
means (11) are envisaged in rotation, anranged 
on each second cogged wheel (2) and acting on 
each pivots (9) which exits. 
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The invention relates to a single-control change 
gear of the desmodromic type, usable in particular in 
motor vehicles. 

At present in the field of mechanics different de- 
vices are used which permit of varying, at the drivers 
will, the movement velocity ratto between the origin of 
the said movement and the user element, or more pre- 
cisely to vary the velocity ratio, that is the ratio be- 
tween the velocity of the driven organ and the drive 
organ. 

For example, as regards motor vehicles, the 
abovementioned organs are constituted by: a main 
shaft, rotated directly by the drive shaft, on which main 
shaft a series of cogged wheels are arranged, coaxial- 
ly and keyed on to the said main shaft, said cogged 
wheels being equivalent in number to the number of 
ratios which are present in and can be effected by the 
gearshift device; a driven shaft, arranged parallel to 
the main shaft, also equipped with a conresponding 
series of normally idle cogged wheels and in constant 
mesh with the preceding cogged wheels. Between the 
shaft pair and the drive shaft a friction device is inter- 
posed, with which It is possible to connect the entire 
change group to the said drive shaft; to perform the 
engagement of the various ratios between the main 
shaft and the driven shaft there are various solutions 
and the most frequently used of these comprise a key 
or a plurality of ball bearings: the first uses a longitu- 
dinally sliding key internal to the driven shaft, activat- 
ed by means of the usual lever mechanisms 
constituted by a fork shift manoeuvrable by the oper- 
ator, with which for each gear change one of the cog- 
ged wheels is keyed to the driven shaft The second 
of the above solutions envisages a slidable spindle, 
as above longitudinally slidable internally to the driven 
shaft, moved by the user (still by means of the fork- 
shift) and destined to mesh, as above for every gear 
change, the selected cogged wheel by means of a 
plurality of ball-bearings anranged radially to the shaft 
and interpositionable between the said shaft and the 
cogged wheel. 

All of these solutk>ns are, however, mechanically 
weak, in that the driven shaft is realised either with a 
longitudinal groove of considerable dimensions to 
permit of the passing 05 of the key, or with a plurality 
of circular apertures distributed on the circumference 
for containing the ball bearings; furthermore, the driv- 
en shaft in the case in which numerous velocity ratios 
are used, would tend to bend, given the considerable 
length that would be necessary to position all of the 
wheels, or might require the use of intermediate sup- 
ports which would lead to a further increasing of the 
dimensions of the gearshift group. 

Thus, such solutions can exclusively be used for 
transmissions of lesser power and having a small 
number of velocity ratbs. in order not to act negatively 
on the shaft length. 

The aim of the present invention is to eliminate 



the above-described drawbacks, by providing a 
change gear with a command shaft equipped with 
desmodromlc-type meshes, compact in its dimen- 
sions, especially In its axial dimensions, predse and 

5 fast in its meshing and thus able to penmit of a high 
number of velocity ratios. 

A further aim of the present invention is to realise 
a change gear with regulariy distributed meshes along 
the circumference of the command shaft so as not 

10 negatively to influence the change gears strength; this 
leads to the possibility of transmitting high couples be- 
tween the motor and the transmission. 

The invention, as it is characterised in the claims 
which follow, solves the above*described problems 

IS by providing a change gear comprising a shaft with 
desmodromic channels, slideable in both directions 
and coaxial internally to a second shaft, which second 
shaft exhibits a plurality of longitudinal grooves inside 
which a corresponding plurality of pivot heads are 

20 housed and blocked bilaterally for each second cog- 
ged wheel, which pivot heads exit with their free end 
and on the longitudinally-sliding action of the shaft 
from corresponding radial holes t>ored into the second 
shaft for the blocking of the said second shaft; also en- 

25 visaged are locking means in rotation, realised on 
each second cogged wheel and acting on each pivot 
so as to permit of stable keying between the said cog- 
ged wheel and the second shaft at the exiting of the 
said pivots. 

30 The advantages and characteristics of the pres- 

ent invention will better emerge in the detaQed de- 
scription that follows, made with reference to the 
illustrations, which represent a prefenred but non-ex- 
clusive and non-limiting embodiment, in which: 
36 - Figure 1 illustrates, in a perspective view and 

with some parts removed better to evidence oth- 
ers, the desmodromic change gear object of the 
present invention; 

- Figure 2 illustrates, in a side view with some 
40 parts removed in order better to evidence others, 

the change gear of figure 1 ; 

- Figure 3 illustrates a section along line ill-Ill of 
figure 2; 

- Figure 4 illustrates, in a firontal view with some 
45 parts removed better to evidence others, a con- 
structional variant of the change gear of the pre- 
vious figures; 

- Figure 5 illustrates, in perspective view, a con- 
structional particular of the change gear of the 

50 previous figures; 

- Figure 6 illustrates, in a longitudinal section 
view, with some parts removed better to evidence 
others, a gearbox of a motor vehicle equipped 
with the change gear object of this invention. 

55 With reference to the figures, the gearshift object 

of the present invention comprises (see figures 1 and 
2) a first cylindrical shaft or main shaft 5, rotatable 
about its longitudinal axis, which main shafts is coupl- 
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able in rotation to a drive shaft through a dutch group 
( not illustrated because of known type and not being 
a part of the invention), to which drive shaft a plurality 
of first cogged wheels 4 having different numbers of 
teeth are keyed coaxially and therefore in constant s 
mesh. Parallel to the said main shaft 5 a second cyl- 
indrical transmission shaft, or driven shaft 1 is ar- 
ranged, rotatable about its own longitudinal axis, to 
which driven shaft 1 a plurality of second cogged 
wheels 2 are coaxially coupled, which second cogged io 
wheels 2, like the first cogged wheels 4, have differing 
numbers of teeth; each of the said second cogged 
wheels 2 being rotatably idle on the said driven shaft 

1 by means of a corresponding roller separator 3, or 
more simply by means of a roller bearing, partially in- is 
terposed between the relative second cogged wheel 

2 and the driven shaft 1. 

Each of the said second cogged wheels 2 (in the 
case In example only three cogged wheels are illu- 
strated purely for the sake of providing a non-limiting 20 
example), is meshed to a corresponding first cogged 
wheel 4 keyed to the main shaft 5 in such a way as to 
define a precise velocity ratio between the two shafts 
1 and 5. 

In figures 1 and 2, 6 denotes stable keying means 25 
between each of the second cogged wheels 2 and the 
driven shaft 1v which keying means 6 are envisaged 
internally to the said driven shaft 1 so as to permit of 
a time-by-time selection of a cogged wheel 2 to give 
a differing number of revolutions to the motor. 30 

More precisely, the said keying means 6 are con- 
stituted by a third shaft 7 meshed coaxially and slide- 
able in both senses internally to the driven shaft 1 (see 
arrow F in figure 2); the said third shaft 7 exhibits a 
plurality of superioriy open longitudinal grooves 8 in- 36 
side which for each second cogged wheel 2 present 
on the said third shaft 7 there is a corresponding plur- 
ality of pivot g heads 9a lodged and blocked bilaterally 
in a radial direction; said pivot heads 9a are anranged 
perpendicular with respect to the said third shaft 7, 40 
that is, radially to the said driven shaft 1 : thus we may 
affirm that the coupling between the pivots 9 and the 
third shaft 7, being constituted by a bilateral radial 
constraint, is of the desmodromic type. In figure 4 the 
third shaft 7 exhibits three longitudinal grooves 8 hav- 45 
ing circular section (so as to permit of bilateral block- 
ing) anguiariy equidistanced one from the other, but 
the number of longitudinal grooves 8 may vary ac- 
cording to the needs of the couples to be transmitted 
or the constructive variations to be respected: for ex- so 
ample, in figures 1 and 3, four desmodromic longitu- 
dinal grooves 8 are illustrated, still having circular 
section and anguiariy equidistanced one firom the 
other, between which, obviously, four pivot heads 9a 
for each of the said second cogged wheels 2 present 55 
can slide. 

The said pivots 9 can exit with their free end and 
on action of the third shaft with desmodromic grooves 
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7 from corresponding radial seats 10 realised on the 
said driven shaft 1; each of the said pivots 9 is con- 
stituted by the above-described pivot heads 9a with 
circular conformation (for perfect coupling with the 
said longitudinal grooves 8) and by a body 9b having 
a flat quadrangular conformation (see figure 5), exhit>- 
iting a pair of bilateral back drafts 14 (whose use will 
be explained hereinafter). 

To penmit of the exiting of the pivots 9, the third 
shaft 1 is equipped with a diametral variation of its pro- 
file (indicated with P in figure 2), defined by a circular 
protuberance 12, or circumferential enlargement, re- 
alised at an intermediate point in the said third shaft 
7, having axial dimensions which are lower than the 
interaxis between two contiguous cogged wheels, in 
such a way as to permit, upon the at>ove-described 
longitudinal sliding, of the exiting of one only series of 
pivots 9 from the radial seats 10, which pivots 9 cor- 
respond to the second cogged wheels 2 concerned. 

11 denotes locking means in rotation, which are 
envisaged between each second cogged wheel 2 and 
between the corresponding pivots 9 so as to permit of 
stable keying between the said cogged wheel 2 and 
the driven shaft 1 on the exiting of the pivots 9. The 
said locking means 1 1 are realised by a plurality of cir- 
cumferential notches 13 made on the internal diame- 
ter of each of the said second cogged wheels 2 in a 
number which corresponds to the said pivots 9 used 
(three or four as can be seen in figures 3 and 4). 

The said notches 13 permit, in effect, of stable 
keying to the said pivots 9 of one of the sakl second 
cogged wheels 2 to the said driven shaft 1 on the ex- 
iting of the pivots 9; the locking of the said pivots 9 to 
the cogged wheel 2 is made more precise and succes- 
sively stabler thanks to the back drafts 14 of the body 
9b which penmit of gripping the end of the correspond- 
ing notch 13. The said back drafts 14 can be realised 
with an angulation which is variable firom 1** to 5°but 
is preferably 3^. 

The functioning of a gear change thus structured 
is visible in practice in figure 6, and is as follows: with 
the motor functioning at speed with the change group 
disengaged from the driven shaft 1, there Is a config- 
uration of the change gear in which the driven shaft 1 
rotates at a determined number of revolutions, while 
the second cogged wheels 2 rotate with a differenti- 
ated number of revolutions according to the type of ra- 
tio existing with the corresponding first cogged wheel 
4. 

In order to engage the lowest velocity ratio (that 
is, first gear), the operator must act on the lever clutch 
(not illustrated since of known lever type), with which 
itis possible, in the case illustrated, to cause the cen- 
tral shaft 7 to slide backwards, see arrow F, penmitting 
thus the engagement, according to arrow F 1 , of the (in 
this case) three pivots 9 in the corresponding second 
cogged wheel 2 by means of ttie circumferential en- 
largement P, consequentiy bringing, the main shaft 5 
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to key directly with the said cogged wheel 2 and thus 
bring It up to the number of revolutions realised by the 
velocity ratio given by the first 4 and the second 2 cog- 
ged wheel when enmeshed. Obviously all of the re- 
nnaining gears are engaged and successively 5 
disengaged, that is in change-down or acceleration, 
according to this movement criterion of the shaft hav- 
ing desmodromic channels which permits, at each 
change, the keying or the unlocking of the various 
cogged wheels 2 from the main shaft 5 by command- 10 
tng both the exit and the entrance of the pivots 9 from 
the driven shaft 1. 

Figure 6 shows the simplicity of the solution ob- 
ject of this invention, which envisages one only com- 
mand element for the engagement of the various is 
gears (the central shaft 7, and not a plurality of foik- 
lever mechanisms , as in the previous transmission 
changes having high ratios). The axial activating of 
the said central shaft 7 may be realised through kine- 
matic rack 50 - wonm 51 motion: the said rack 50, be- 20 
Ing subjected to simply axial sliding movement, will be 
coupled with the central shaft 7 by means of a roller 
bearing 52. The activating of the worm 51, though not 
illustrated, can be performed by means of an electro- 
pneumatic command device (commandable directly 25 
by the operator) coaxial to the said womn 51 : this kind 
of device permits of rotary movement of the wonm 51 
at considerable velocity and with single angular value 
equal to the interaxis of two contiguous cogged 
wheels 2, with consequent advantages both in the en- 30 
gagement and in the disengagement of the pivots 9 of 
the various ratk>s. 

Thus a change gear structured in this way Is 
mechanically very strong, in that the driven shaft 1 is 
compact and uncomplicated on its surface. 36 

This factor permits of using the change, without 
structural alterations, In nK>tors both with low and high 
power, independently of the number of velocity ratios. 
Coaxiality between the central shaft 7 with desmo- 
dromic channels and the main shaft 5 also permits of 40 
having reduced axial dimensions, an essential ele- 
ment in motor vehicle design. 

The engagement of the various cogged wheels is 
also very fast and precies, thanks to the presence of 
a plurality of pivots 9 for each of the cogged wheels 2 45 
commanded both in engagement and in disengage- 
ment. 



Claims so 

1- A desmodromic-command change gear, com- 
prising a cylindrical main shaft (5), rotatable about 
its longitudinal axis, which main shaft (5) is coupl- 
able in rotation to a drive shaft through a clutch 55 
group to which drive shaft a plurality of first cog- 
ged wheels (4) and a driven shaft (1) are keyed, 
arranged parallel to the said main shaft (5), which 



main shaft (5) Is rotatable about its longitudinal 
axis and to which main shaft (5) by means of a 
conresponding roller separator (3) a conrespond- 
ing second plurality of cogged wheels (2) is co- 
axialty constrainable; each of the sakl second 
cogged wheels (2) being meshed to a corre- 
sponding first cogged wheel (4); stable keying 
means (6) between each of the second cogged 
wheels (2) and the driven shaft (1), which keying 
means (6) are envisaged intemally to the sakJ 
driven shaft (1) so as to permit of a time-by-time 
selection of a cogged wheel (2) to penfnit of a va- 
riation in the number of revolutions or velocity ra- 
tio between the said driven shaft (1) and the saki 
drive shaft; characterised by the fact that the said 
keying means (6) are constituted by a third shaft 

(7) meshed coaxlally and slideable in both senses 
internally to the driven shaft (1); the said third 
shaft (7) exhibiting a plurality of superioriy open 
longitudinal grooves (8) or desmodromic chan- 
nels exhibiting at their intermediate diametral 
section, a variation In profile (P) with an increase 
In diameter and Inside which, blocked bilaterally 
and for each second cogged wheel (2) there is a 
corresponding plurality of pivot (9) heads {9a) ar- 
ranged perpendicular with respect to the said 
third shaft (7), that is, radially to the said driven 
shaft (1), and destined to exit with their free ends 
and on action of the said profile (P) following a 
longitudinal sliding of the said central shaft (7) 
from corresponding radial seats (10) realised on 
the said driven shaft (1 ); locking means (11 ) in ro- 
tation also being envisaged on an internal diam- 
eter of each second cogged wheel (2) so as to 
permit of stable keying between the said second 
cogged wheel (2) and the said driven shaft (1) on 
the exiting of the saki pivots (9). 

2. A change gear as in claim 1 . characterised by the 
fact that the said central shaft (7) exhibits three 
longitudinal grooves or desmodromic channels 

(8) , having a nearly circular section and angularly 
equidistanced one from the other, between which 
three of the said pivot heads (9a) can slide for 
each of the said second cogged wheels (2). 

3- A change gear as in claim 1 , characterised by the 
tact that the said central shaft (7) exhibits four 
longitudinal grooves (8), or desmodromic chan- 
nels, having a neariy circular section and angular- 
ly equidistanced one from the other, between 
which three of the said pivot heads (9a) can slide 
for each of the said second cogged wheels (2). 

4. A change gear as in claim 1 , characterised by the 
fact that the said central shaft (7) is equipped with 
a circular protuberance (12), realised at an inter- 
mediate point in the said central shaft (7) defining 
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the said diametral variation (P) to permit, upon 
longitudinal sliding of the said central shaft (7), of 
the exiting of the corresponding pivots (9) of a sin- 
gle second cogged wheel (2) from the said radial 
seats (10). 5 



5. A change gear according to claim 1 , wherein the 
said locking means (11) are constituted by a plur- 
ality of circumferential notches (13) made on the 
intemal diameter of each of the said second cog- io 
ged wheels (2) in a number which corresponds to 
the said pivots (9) used, said notches (13) being 
destined to permit the said pivots (9) to key stably 
one of the said second cogged wheels (2) to the 
said driven shaft (1) on the exiting of the said piv- is 
ots (9). 



6. A change gear according to daim 5, wherein each 
of the said pivots (9) is constituted by a head (9a) 
having a circular conformation and a body (9b) 20 
having a flat quadrangular confomnation exhibit- 
ing a pair of bilateral back drafts (14) to permit of 
stable locking with an end of the corresponding 
notch (13) of the said second cogged wheel (2). 

25 

7. A change gear according to daim 6, wherein each 
said ph^ot (9) exhibits its said back draft (14) an- 
gled between 1° and 5°. 

8. A change gear as in claim 6, wherein each said 30 
pivot (9) exhibits its said back draft (14) angled at 
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